The chest radiograph is considered the cornerstone of management in penetrating pleural injuries. The ease with which radiographs are obtained in trauma centres has led surgeons to rely on radiological evaluation of the chest for all management decisions. Although there is general agreement that a chest radiograph should be carried out at admission, the need for subsequent radiographs and their optimum frequency and timing is not known. At King Edward VIII Hospital, where over 1200 patients with penetrating chest trauma are admitted each year, we have queried the necessity of frequent routine chest radiographs in the management of these injuries. It is also important to know the reliability of physical examination in thqe circumstances because in the field and in hospitals -with-inadequate emergency radiological facilities maztagemnndecisions have to be made on clinical grounds alone. We have tried to answer this question in a prospective study.
Methods
All patients with penetrating pleural injuries (excluding trauma to the heart and great vessels) admitted to one of the six surgical units at King Edward VIII Hospital, Durban, from 1 May to 31 October 1987 were included in the study.
MANAGEMENT POLICY
The decision to institute intercostal drainage is normally based on criteria obtained from an erect inspiratory posteroanterior chest radiograph.' A pneumothorax more than 2 cm in width from the chest wall at any point and/or an effusion extending above the angle of the 7th rib ("large collections") is drained. Smaller collections of air or fluid or both ("small collections") are not drained provided that the patient is symptomless. Patients with severe respiratory distress, mediastinal shift, or shock presumed to be due to a large haemothorax or tension pneumothorax are intubated before having a chest radiograph if 50 ml of blood or air is freely aspirated by syringe.
Intercostal tube drainage was performed by introducing a 32 Malecot catheter by a trocar and cannula technique through the 5th intercostal space in the mid axillary line under local anaesthesia. The catheter was connected to an underwater seal drainage system. The drain was removed when fluid drainage ceased or when the normal respiratory excursion of the fluid level in the underwater seal system had stopped. All patients with a large collection had a chest radiograph taken immediately before and after removal of the drain; those with a small collection had a chest radiograph on the moming after admission. Subsequent management was based on these radiographic findings according to the criteria for pleural intubation outlined above.
All patients were requested to attend for review within two weeks of discharge, when a chest radiograph was obtained.
STUDY DESIGN On admission and before all further radiography the patients were examined by a senior surgical registrar or consultant experienced in the management of trauma. Pulse rate, blood pressure,-and respiratory rate were recorded. The chest wounds were inspected and pal-pated, the position of the trachea and cardiac apex beat was assessed for evidence of mediastinal shift, and chest percussion and auscultation were performed. Percussion was noted as giving normal, resonant or dull sounds and breath sounds as normal, decreased, or absent for each quadrant of the chest anteriorly and posteriorly. The findings were recorded on a proforma separate from the patient's notes.
On the basis of the physical findings the examiner predicted the presence, size, and nature of any pleural collection, and suggested appropriate management. The actual diagnosis and management decisions that were carried out were made independently by another member of the team and were based on the radiological assessment of the chest. For each patient requiring chest intubation the examiner's predictions were compared with the radiological diagnosis and management decisions at admission and before and after removal of the drain. When an intercostal drain was inserted before chest radiography the efflux from the drain was used to confirm or refute the validity of the presumptive diagnosis. The findings in patients with a small air or fluid collection on admission were compared with the findings after 24 hours by means of a relational data base program (D-Base III Plus, Ashton-Tate, Torrance, California).
Results

PATIENTS AND INJURIES
The study group consisted of 102 patients with penetrating chest injuries (84 male, 18 female; median age 27, range 14-60 years). The offending weapon was a sharp implement (usually a knife) in 91 cases, a low velocity handgun in eight, and a shotgun in three. Fifty three patients had small collections and 49 had large collections of air or fluid. Seventeen patients had bilateral injuries, and in five the pleural collection was on the side opposite to the obvious injury. We have assessed each hemithorax separately (204 hemithoraces).
Eighty five hemithoraces had no radiological abnormality. Sixty three hemithoraces with a small air and or fluid collection needed observation only. Fifty six hemithoraces required intercostal drainage in accordance with our management policy. Seven patients with a who had received assisted ventilation in the intensive care unit, the pre-extubation radiograph alerted us to the presence of an unsuspected large contralateral pneumothorax. On no occasion did removal of the drain lead to worsening of the condition for which the tube had been inserted. Table 3 shows the accuracy of physical examination on the morning after admission in detecting progression of small air and/or fluid collections. This occurred in three patients with a haemothorax and in five with a haemopneumothorax; in each instance it was the haemothorax that increased. In seven of these eight cases the change was detected by physical examination.
OUTCOME
Of the 56 hemithoraces with a large air or fluid collection that required drainage, eight (15%) had a large residual collection after removal of the drain; all were identified by 
Discussion
There is diversity of opinion about the optimal frequency of the chest radiograph as a guide to management decisions in patients with penetrating pleural trauma. In some medical centres they have two chest radiographs within a few minutes of admission2 3; in others most patients will have only two chest radiographs during their entire hospital stay.' The tendency to mistrust the stethoscope in favour of the chest radiograph in making management decisions is well illustrated by Weigelt et al.2 In their series as many as seven radiographs were obtained routinely during the first 24 hours in patients with asymptomatic chest injuries.
We do not dispute the need for a chest radiograph in the initial assessment of the patient with chest trauma. In our hospital, however, where a chest radiograph is not always available immediately in the resuscitation area, about one in 20 patients with a penetrating pleural injury required immediate pleural intubation on clinical grounds alone (because of severe respiratory distress, shock, or mediastinal shift). Our Our study suggests that chest radiography before removal of the intercostal drain is questionable because comparison of the radiographs taken before and after extubation revealed no clinically important differences. Removing the drain does not adversely affect lung expansion or the size of the pleural collection, and removing a non-functioning drain without prior radiography appears to be safe. In our view the main indication for obtaining a chest radiograph while the drain is still in situ is continued respiratory distress despite seemingly adequate drainage or doubts about whether the drain is in the correct position or functioning correctly. We have therefore decided to discontinue the practice of obtaining a routine chest radiograph before removing a drain that is not draining.
Armed with prior knowledge of the exact extent and nature of the original air or fluid collection and the collection remaining after extubation, we were able to identify nearly all the problems that required further management by physical examination alone. Though the yield of a predischarge chest radiograph is low, we routinely obtain one for a final assessment of outcome in patients who often do not return for outpatient review. Medicolegal considerations may dictate the need for a final inpatient radiograph.
Benefits, however, are to be balanced against costs. In a large trauma centre such as ours a policy of more detailed radiological assessment than is necessary for management decisions constitutes a considerable logistic burden on resources and does not seem to be translated into more efficient care of the patients.
In conclusion, our study shows that in penetrating chest trauma physical examination, when conducted by experienced trauma surgeons, is reliable in diagnosing large. pleural collections of air and fluid at all phases of management. We believe that our policy of maximal clinical and appropriate radiological assessment is safe and effective. 
